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Prediction of Son's Modified Contemporary Comparison from Pedigree
Information
Abstract
Son's modified contemporary comparison Predicted Differences and modified contemporary deviations based
on daughters’ first lactations only and on all lactations were predicted for milk and fat yield and fat percent
from pedigree information. Pedigree records included Predicted Differences and modified contemporary
deviations for male relatives and modified contemporary deviations and Cow Index on first available records
for female relatives. For a son's dam, however, first two and first three available records also were used. Models
were chosen by a stepwise procedure with stopping when there was a change in the multiple correlation
coefficient squared of less than 1%. Minimum repeatabilities of 40 and 70% for sons were required also to
form two data sets.
Models for milk and fat included sire's and maternal grandsire's Predicted Differences and dam's Cow Index.
Models for fat also included the modified contemporary deviation for the maternal grandsire. For fat percent,
sire's Predicted Difference or modified contemporary deviation and dam's Cow Index were important.
Multiple correlation coefficients ranged from .32 for fat percent and .31 for milk to .24 for fat. Two-variable
models suggested that for milk and fat, maternal grandsire was more important than dam whereas dam was
more important for fat percent. The dam's Cow Index on first available record was more important for milk
and fat, but dam's Cow Index from first three available records was most important for fat percent. Results
were similar for predicting son's modified contemporary deviations. Closer prediction of son's Predicted
Differences to real Predicted Differences for yield of milk and fat could be accomplished by placing slightly
more emphasis on the maternal grandsire, and for fat percent, by putting more emphasis on dam's later
records.
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ABSTRACT 
S o n ' s  m o d i f i e d  c o n t e m p o r a r y  c o m -  
p a r i s o n  P r e d i c t e d  D i f f e r e n c e s  a n d  m o d i f i e d  
c o n t e m p o r a r y  d e v i a t i o n s  b a s e d  o n  d a u g h -  
t e r s '  f i r s t  l a c t a t i o n s  o n l y  a n d  o n  a l l  
l a c t a t i o n s  w e r e  p r e d i c t e d  f o r  m i l k  a n d  f a t  
y i e l d  a n d  f a t  p e r c e n t  f r o m  p e d i g r e e  
i n f o r m a t i o n .  P e d i g r e e  r e c o r d s  i n c l u d e d  
P r e d i c t e d  D i f f e r e n c e s  a n d  m o d i f i e d  c o n -  
t e m p o r a r y  d e v i a t i o n s  f o r  m a l e  r e l a t i v e s  
a n d  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n s  
a n d  C o w  I n d e x  o n  f i r s t  a v a i l a b l e  r e c o r d s  
f o r  f e m a l e  r e l a t i v e s .  F o r  a s o n ' s  d a m ,  
h o w e v e r ,  f i r s t  t w o  a n d  f i r s t  t h r e e  a v a i l a b l e  
r e c o r d s  a l s o  w e r e  u s e d .  M o d e l s  w e r e  
c h o s e n  b y  a s t e p w i s e  p r o c e d u r e  w i t h  
s t o p p i n g  w h e n  t h e r e  w a s  a c h a n g e  i n  t h e  
m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  s q u a r e d  
o f  l e s s  t h a n  1%. M i n i m u m  r e p e a t a b i l i t i e s  
o f  4 0  a n d  70% f o r  s o n s  w e r e  r e q u i r e d  a l s o  
t o  f o r m  t w o  d a t a  s e t s .  
M o d e l s  f o r  m i l k  a n d  f a t  i n c l u d e d  s i r e ' s  
a n d  m a t e r n a l  g r a n d s i r e ' s  P r e d i c t e d  D i f f e r -  
e n c e s  a n d  d a m ' s  C o w  I n d e x .  M o d e l s  f o r  
f a t  a l s o  i n c l u d e d  t h e  m o d i f i e d  c o n t e m p o -  
r a r y  d e v i a t i o n  f o r  t h e  m a t e r n a l  g r a n d s i r e .  
F o r  f a t  p e r c e n t ,  s i r e ' s  P r e d i c t e d  D i f f e r e n c e  
o r  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n  a n d  
d a m ' s  C o w  I n d e x  w e r e  i m p o r t a n t .  M u l t i p l e  
c o r r e l a t i o n  c o e f f i c i e n t s  r a n g e d  f r o m  . 3 2  
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f o r  f a t  p e r c e n t  a n d  . 3 1  f o r  m i l k  t o  . 2 4  f o r  
f a t .  T w o - v a r i a b l e  m o d e l s  s u g g e s t e d  t h a t  
f o r  m i l k  a n d  f a t ,  m a t e r n a l  g r a n d s i r e  w a s  
m o r e  i m p o r t a n t  t h a n  d a m  w h e r e a s  d a m  
w a s  m o r e  i m p o r t a n t  f o r  f a t  p e r c e n t .  T h e  
d a m ' s  C o w  I n d e x  o n  f i r s t  a v a i l a b l e  r e c o r d  
w a s  m o r e  i m p o r t a n t  f o r  m i l k  a n d  f a t ,  b u t  
d a m ' s  C o w  I n d e x  f r o m  f i r s t  t h r e e  a v a i l a b l e  
r e c o r d s  w a s  m o s t  i m p o r t a n t  f o r  f a t  
p e r c e n t .  R e s u l t s  w e r e  s i m i l a r  f o r  p r e d i c t i n g  
s o n ' s  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n s .  
C l o s e r  p r e d i c t i o n  o f  s o n ' s  P r e d i c t e d  
D i f f e r e n c e s  t o  r e a l  P r e d i c t e d  D i f f e r e n c e s  
f o r  y i e l d  o f  m i l k  a n d  f a t  c o u l d  b e  a c -  
c o m p l i s h e d  b y  p l a c i n g  s l i g h t l y  m o r e  
e m p h a s i s  o n  t h e  m a t e r n a l  g r a n d s i r e ,  a n d  
f o r  f a t  p e r c e n t ,  b y  p u t t i n g  m o r e  e m p h a s i s  
o n  d a m ' s  l a t e r  r e c o r d s .  
INTRODUCTION 
R a t e  o f  g e n e t i c  i m p r o v e m e n t  p e r  y e a r  
d e p e n d s  o n  a c c u r a c y  o f  s e l e c t i o n ,  g e n e t i c  
v a r i a t i o n ,  a n d  g e n e r a t i o n  i n t e r v a l .  I n  a d d i t i o n  
t o  a c c u r a t e  e v a l u a t i o n  o f  d a i r y  s i r e s ,  s e l e c t i o n  
a n d  m a t i n g  o f  y o u n g  b u l l s  b e f o r e  t h e i r  f i r s t  
e v a l u a t i o n  i s  n e c e s s a r y  t o  i n c r e a s e  g e n e t i c  
p r o g r e s s .  E s t i m a t e s  o f  t h e  p e r c e n t a g e  o f  t h e o -  
r e t i c a l  g e n e t i c  g a i n  e x p e c t e d  f r o m  m a t i n g s  
p r o d u c i n g  y o u n g  b u l l s  f o r  a r t i f i c i a l  i n s e m i n a t i o n  
( A I )  r a n g e  f r o m  7 0 %  ( 1 2 )  t o  7 6 %  ( 9 )  a n d  
i n d i c a t e  t h e  i m p o r t a n c e  o f  p e d i g r e e  s e l e c t i o n  o f  
y o u n g  A I  b u l l s .  
S t u d i e s  ( 1 ,  2 ,  4 ,  5, 6 ,  7, 8, 1 1 ,  1 2 ,  1 3 ,  1 4 ,  
1 5 )  h a v e  e x a m i n e d  w h i c h  r e l a t i v e s  a r e  i m p o r t a n t  
i n  p r e d i c t i n g  a y o u n g  s i r e ' s  m e r i t .  E m p i r i c a l  
r e l a t i o n s h i p s  ( r e g r e s s i o n s  a n d  c o r r e l a t i o n s )  
b e t w e e n  a s o n ' s  P r e d i c t e d  D i f f e r e n c e  ( P D )  f r o m  
t h e  H e r d m a t e  C o m p a r i s o n  ( H C )  a n d  h i s  s i t e ' s  o r  
m a t e r n a l  g r a n d s i r e ' s  ( M G S )  P D  f r o m  t h e  H C  
h a v e  b e e n  p o s i t i v e  f o r  y i e l d  o f  m i l k  b u t  l e s s  
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t h a n  e x p e c t e d  t h e o r e t i c a l l y  ( 1 ,  2 ,  1 3 ,  1 4 ) .  
R e l a t i o n s h i p s  b e t w e e n  s o n ' s  H C  P D  a n d  f e m a l e  
m e m b e r s  o f  t h e  p e d i g r e e  h a v e  b e e n  c o n f i n e d  
g e n e r a l l y  t o  s o n  a n d  d a m  ( 1 ,  2 ,  5 ,  1 3 ,  1 4 ,  1 5 ) ,  
a n d  h a v e  b e e n  c l o s e  t o  e x p e c t a t i o n .  R e l a t i o n -  
s h i p s  b e t w e e n  a b u l l  a n d  h i s  g r a n d p a r e n t s  h a v e  
b e e n  c o n f i n e d  t o  s o n  a n d  M G S  ( 1 ,  4 ) .  
T h e  c h a n g e  f r o m  t h e  H C  t o  t h e  M o d i f i e d  
C o n t e m p o r a r y  C o m p a r i s o n  ( M C C )  i n  1 9 7 4  h a s  
a p p e a r e d  t o  r e m o v e  m a n y  o f  t h e  b i a s e s  t h a t  
p l a g u e d  t h e  H C  ( 1 0 ) .  T h e  M C C  i n c l u d e s  i n -  
f o r m a t i o n  f r o m  t h e  p e d i g r e e  i n  t h e  f o r m i n g  o f  
s i m i l a r  g e n e t i c  g r o u p s  b a s e d  o n  t h e  p e d i g r e e  
i n d e x  ( o n e - h a l f  t h e  P D  o f  t h e  s i r e  a n d  o n e  
q u a r t e r  o f  t h e  M G S ' s  P D ) .  R e l a t i o n s h i p s  
b e t w e e n  s o n ' s  M C C  P D ,  s i r e ' s  a n d  M G S ' s  M C C  
P D ,  a n d  d a m ' s  e s t i m a t e d  t r a n s m i t t i n g  a b i l i t y  
( E T A )  w e r e  c l o s e  t o  e x p e c t a t i o n ,  a n d  p r e d i c t i o n  
o f  s o n ' s  m e r i t  w a s  m o r e  a c c u r a t e  t h a n  t h o s e  
u s i n g  t h e  H C  ( 4 ,  7 ,  1 5 ) .  E v e r e t t  ( 4 )  c o m p a r e d  
s o n ' s  N o r t h e a s t  A I  S i r e  C o m p a r i s o n  ( N E A I S C )  
P D  w i t h  p r e d i c t e d  P D ' s  b a s e d  o n  s i r e ,  d a m ,  a n d  
M G S .  P a r t i a l  r e g r e s s i o n s  o n  d a m  E T A  a d j u s t e d  
f o r  d a y s  o p e n  w e r e  l e s s  t h a n  e x p e c t a t i o n  ( 4 ) .  
E x a m i n a t i o n  o f  s i m i l a r  r e l a t i o n s h i p s  f o r  f a t  
y i e l d  a n d  f a t  p e r c e n t  w e r e  l e s s  e x t e n s i v e .  
R e l a t i o n s h i p s  f o r  k i l o g r a m  f a t  w e r e  s i m i l a r  
t o  t h o s e  f o r  y i e l d  o f  m i l k  w h e r e a s  f o r  f a t  
p e r c e n t  t h e  s o n ' s  r e l a t i o n s h i p  w i t h  h i s  d a m  w a s  
h i g h e r  t h a n  t h o s e  f o r  k i l o g r a m  m i l k  o r  f a t  ( 1 ,  2 ,  
1 4 ) .  
P u r p o s e s  o f  t h i s  s t u d y  w e r e  t o  1 )  e x a m i n e  
r e l a t i o n s h i p s  b e t w e e n  s o n ' s  P D  a n d  s o n ' s  
p r e d i c t e d  P D  b a s e d  o n  e s t i m a t e s  o f  r e l a t i v e s '  
g e n e t i c  m e r i t ,  2 )  c o m p a r e  t h o s e  r e l a t i o n s h i p s  
f o r  d i f f e r e n t  r e p e a t a b i l i t i e s  a n d  t h e  y i e l d  t r a i t s ,  
m i l k  a n d  f a t  y i e l d  a n d  f a t  p e r c e n t ,  a n d  3 )  
c a l c u l a t e  e m p i r i c a l  r e g r e s s i o n  e q u a t i o n s  t o  
p r e d i c t  b u l l ' s  P D  f r o m  r e l a t i v e s '  r e c o r d s .  
MATERIALS  AND METHODS 
Description of Data and Traits 
D a t a  o n  H o l s t e i n  b u l l s  a n d  c o w s  w e r e  f r o m  
t h e  A n i m a l  I m p r o v e m e n t  P r o g r a m s  L a b o r a t o r y ,  
S E A - A R ,  U S D A ,  B e l t s v i l l e ,  M D .  R e c o r d s  w e r e  
o b t a i n e d  f r o m  t h e  b u l l  ( s o n ) ,  h i s  s i r e ,  d a m ,  
M G S ,  p a t e r n a l  g r a n d s i r e  ( P G S ) ,  m a t e r n a l  
T A B L E  1. P r e d i c t i o n  o f  s o n ' s  f i r s t  l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  (PD) f o r  m i l k  f r o m  m o s t  i m p o r t a n t  r e l a t i v e s '  
i n f o r m a t i o n .  
M i n i m u m  40% s o n  r e p e a t a b i l i t y  M i n i m u m  70% s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 4 1 2 3 4 
1 )  S o n  P D  1 s t  1.OO 
2 )  S i r e  P D  all 
3) MGS b P D  all 
4 )  D 1 2  C I  c 
M e a n  d 9 5  
S t a n d a r d  
d e v i a t i o n  d 2 4 3  
P a r t i a l  
r e g r e s s i o n  
S t a n d a r d  e r r o r  
o f  p a r t i a l  
r e g r e s s i o n  
I n t e r c e p t  d - 6 8 . 0  
R 2 . 2 6  
N 3 2 6 9  
(r) a 
. 4 6  . 2 8  . 2 4  1 . 0 0  . 4 5  . 2 9  
1 . 0 0  . 1 4  .26 1 . 0 0  .23 
1 . 0 0  .41 1 . 0 0  
1 . 0 0  
2 7 5  181 1 8 6  75 2 1 5  141 
2 7 2  2 3 2  153 2 7 3  2 9 5  2 3 2  
.369 .141 . 1 9 4  . 3 7 0  . 1 7 0  
. 0 1 4  . 0 1 8  . 0 2 6  . 0 2 2  . 0 3 2  
- - 6 4 . 3  
. 2 6  
1 3 5 6  
. 2 5  
. 1 6  
.45 
1.00 
1 7 2  
163 
. 2 0 9  
. 0 4 4  
a A l l  c o r r e l a t i o n s  s i g n i f i c a n t  a t  P < . O 1 .  
b M G S ,  m a t e r n a l  g r a n d s i r e .  
CD12 C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t w o  a v a i l a b l e  r e c o r d s .  
d K i l o g r a m s .  
J o u r n a l  o f  D a i r y  S c i e n c e  V o l .  6 4 ,  No. 2, 1 9 8 1  
P R E D I C T I O N  O F  S O N ' S  M E R I T  F R O M  P E D I G R E E  3 3  3 
T A B L E  2. P r e d i c t i o n  o f  s o n ' s  all l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  (PD) f o r  m i l k  f r o m  m o s t  i m p o r t a n t  r e l a t i v e s '  
i n f o r m a t i o n .  
M i n i m u m  40% s o n  r e p e a t a b i l i t y  M i n i m u m  70% s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 4 1 2 3 4 
1) S o n  PD all 1 . 0 0  .51 . 3 0  . 2 6  
2) Sire PD all 1 . 0 0  .23 .15 
3) MGS b P D  all 1_00 .42 
4) D12 CI c 
( a t  40% R )  1.00 
D123 CI d 
( a t  70% R) 
Mean e 138 273 177 185 
S t a n d a r d  
d e v i a t i o n  e 2 4 9  2 7 4  233 154 
Partial 
r e g r e s s i o n  . 4 1 4  .145 . 2 2 6  
S t a n d a r d  e r r o r  
o f  p a r t i a l  
r e g r e s s i o n  .013 . 0 1 7  . 0 2 6  
I n t e r c e p t  e 4 2 . 0  
R 2 .31 
N 3402 
( r )  a 
1.00  .51 . ) 8  . 2 6  
1 . 0 0  . 2 0  . 1 2  
1 . 0 0  .41 
1 . 0 0  
126 235 157 213 
2 5 9  2 7 7  225 166 
.435 . 1 3 7  . 2 4 9  
5 0 . 9  
.31 
1936 
. 0 1 8  . 0 2 4  . 0 3 2  
aAll c o r r e l a t i o n s  s i g n i f i c a n t  a t  P < . 0 1 .  
bMGS, m a t e r n a l  g r a n d s i r e .  
CD12 CI, c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t w o  available r e c o r d s .  
d D 1 2 3  CI, c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t h r e e  available r e c o r d s .  
e K i l o g r a m s .  
g r a n d d a m  ( M G D ) ,  a n d  p a t e r n a l  g r a n d d a m  
( P G D ) .  R e c o r d s  o n  m a l e  i n d i v i d u a l s  i n  t h e  
p e d i g r e e  i n c l u d e d  P D  a n d  m o d i f i e d  c o n t e m p o -  
r a r y  d e v i a t i o n  ( M C D )  f o r  y i e l d  o f  m i l k  a n d  f a t  
a n d  f a t  p e r c e n t .  R e c o r d s  f o r  f e m a l e  m e m b e r s  
i n c l u d e d  M C D  a n d  C o w  I n d e x  ( e l )  a n d  y i e l d  o f  
m i l k  a n d  f a t  a n d  f a t  p e r c e n t .  E a c h  s o n  h a d  a P D  
b a s e d  o n  d a u g h t e r s '  f i r s t  l a c t a t i o n s  ( P D  1 s t ) ,  
a n d  o n  a l l  d a u g h t e r s '  r e c o r d s  ( P D  a l l ) .  T h e  P D  
a n d  M C D  o n  s i r e ,  M G S ,  a n d  P G S  w e r e  b a s e d  o n  
a l l  d a u g h t e r s '  r e c o r d s .  T h e  C I  a n d  M C D  o n  
M G D  a n d  P G D  i n c l u d e d  o n l y  f i r s t  a v a i l a b l e  
r e c o r d s .  R e c o r d s  o n  t h e  d a m  i n c l u d e d  C I  a n d  
M C D  o n  f i r s t  a v a i l a b l e  r e c o r d  ( D 1 ) ,  f i r s t  p l u s  
s e c o n d  a v a i l a b l e  r e c o r d s  ( D 1 2 ) ,  a n d  t h e  f i r s t  
t h r e e  a v a i l a b l e  r e c o r d s  ( D 1 2 3 ) .  A l l  r e c o r d s  o n  
m a l e s  w e r e  f r o m  t h e i r  m o s t  r e c e n t  M C C  f o r  
t h a t  a n i m a l .  P r o o f s  f r o m  M C C  w e r e  u s e d  f o r  a l l  
C I .  E a c h  s o n  w a s  r e q u i r e d  t o  h a v e  b e e n  s a m p l e d  
i n i t i a l l y  i n  A l  a n d  t o  h a v e  a m i n i m u m  r e p e a t a -  
b i l i t y  ( R )  o f  4 0 %  f o r  a l l  d a u g h t e r s '  r e c o r d s  ( P D  
a l l ) .  T h e r e  w e r e  4495 b u l l s  ( s o n s )  t h a t  m e t  t h i s  
r e q u i r e m e n t ,  a n d  1 3 4 0  o f  t h o s e  s o n s  h a d  
r e c o r d s  o n  a l l  o f  t h e  s i x  p e d i g r e e  m e m b e r s .  
T h e r e  w e r e  1 2 8 7  s o n s  t h a t  m e t  t h e  c r i t e r i o n  o f  
m i n i m u m  4 0 %  R a n d  P D  1 s t  a n d  w i t h  r e c o r d s  
o n  a l l  s i x  r e l a t i v e s .  N o  m i n i m u m  R w a s  r e q u i r e d  
f o r  s i r e  o r  M G S .  R e c o r d s  a l s o  w e r e  s u b d i v i d e d  
i n t o  a m i n i m u m  7 0 %  R f o r  P D  1 s t  a n d  P D  
a l l .  
Statistical Methods 
P r e d i c t i o n  e q u a t i o n s  f o r  s o n ' s  P D  o r  M C D  
w e r e  d e v e l o p e d  f r o m  o n l y  t h o s e  r e c o r d s  o f  s o n s  
t h a t  h a d  r e c o r d s  o n  a l l  o f  t h e i r  s i x  i m m e d i a t e  
a n c e s t o r s .  E q u a t i o n s  w e r e  d e v e l o p e d  b y  s t e p w i s e  
r e g r e s s i o n  t e c h n i q u e s  ( 3 ) .  V a r i a b l e s  s i g n i f i c a n t  
a t  P < . 5  w e r e  a l l o w e d  t o  e n t e r ,  a n d  v a r i a b l e s  
c o u l d  b e  r e m o v e d  a t  l a t e r  s t a g e s .  I m p o s e d  o v e r  
t h i s  s e l e c t i o n  c r i t e r i o n  w a s  t h e  s t o p p i n g  r u l e  o f  
a c c e p t i n g  t h e  l a s t  m o d e l  p r i o r  t o  a c h a n g e  i n  
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T A B L E  3. P r e d i c t i o n  o f  s o n ' s  f i r s t  l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  ( P D )  f o r  f a t  f r o m  m o s t  i m p o r t a n t  r e l a t i v e s '  
i n f o r m a t i o n .  
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 4 1 2 3 4 5 
( r )  a 
1 )  S o n  P D  1 s t  1 . 0 0  . 4 1  . 2 2  . 1 5  1 . 0 0  . 4 0  . 2 3  . 1 7  . 1 0  
2 )  S i r e  P D  a l l  1 . 0 0  . 1 3  . 0 3  1 . 0 0  . 1 3  . 0 1  . 0 7  
3 )  M G S  b P D  a l l  1 . 0 0  . 3 9  1 . 0 0  . 4 0  . 7 9  
4 )  D 1  C I  e ( r a i n .  
4 0 %  R )  1 . 0 0  
D 1 2 3  C I  d ( r a i n .  
7 0 %  R )  1 . 0 0  . 4 5  
5) M G S  M C D  e ( r a i n .  
7 0 %  R o n l y )  1 . 0 0  
M e a n  f 1 . 8 3  8 . 2 9  5 . 6 4  4 . 5 0  2 . 0 9  7 . 4 2  4 . 8 6  8 . 4 0  6 . 1 5  
S t a n d a r d  
d e v i a t i o n  f 8 . 0 1  1 0 . 0 0  8 . 5 5  4 . 6 6  8 . 7 5  9.93 8 . 1 7  6 . 5 2  1 1 . 6 2  
P a r t i a l  
r e g r e s s i o n  . 3 1 2  . 1 2 7  . 1 5 6  . 3 2 9  . 3 3 0  . 1 9 9  - . 1 8 1  
S t a n d a r d  e r r o r  
o f  p a r t i a l  
r e g r e s s i o n  . 0 1 2  . 0 1 6  . 0 2 8  . 0 2 2  . 0 4 4  . 0 3 8  , 0 3 1  
I n t e r c e p t  f - - 2 . 1 7  - -  2 . 5 1  
R 2 . 2 0  . 2 2  
N 3 4 4 0  1 2 6 1  
a c o r r e l a t i o n s  > . 0 6 ,  s i g n i f i c a n t  a t  P < . 0 5 ,  c o r r e l a t i o n s  < . 0 8 ,  s i g n i f i c a n t  a t  P < . O 1 .  
b M G S ,  m a t e r n a l  g r a n d s i r e .  
CD1 C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  a v a i l a b l e  r e c o r d .  
d D 1 2 3  C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
e M G S  M C D ,  m a t e r n a l  g r a n d s i r e ' s  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n .  
f K i l o g r a m s .  
t h e  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  s q u a r e d  
( R  2 )  o f  l e s s  t h a n  1 %  f o r  t h e  n e x t  m o d e l .  
V a r i a b l e s  w e r e  r e m o v e d  a t  a n y  t i m e  i f  t h e y  n o  
l o n g e r  w e r e  s i g n i f i c a n t  a t  P < . 5 .  A l l  r e g r e s s i o n  
c o e f f i c i e n t s  w e r e  s i g n i f i c a n t  ( P < . 0 5 ) .  
R e g r e s s i o n  c o e f f i c i e n t s  t h e n  w e r e  c a l c u l a t e d  
f o r  o n l y  t h o s e  v a r i a b l e s  i m p o r t a n t  f o r  p r e d i c t i n g  
s o n ' s  P D  i n  a n  e x p a n d e d  d a t a  s e t  t h a t  i n c l u d e d  
s o n s  w i t h  t h e  n e c e s s a r y  i n f o r m a t i o n  o n  a n -  
c e s t o r s  f o r  s e l e c t e d  m o d e l s .  T w o - v a r i a b l e  
m o d e l s  a l s o  w e r e  c a l c u l a t e d  w i t h  o n l y  s i r e ' s  P D  
a n d  d a m ' s  C I  a n d  s i r e ' s  P D  a n d  M G S ' s  P D .  
E s t i m a t e s  o f  e x p e c t e d  c o r r e l a t i o n s  a n d  r e g r e s -  
s i o n s  f o r  c o m p a r i s o n  w i t h  r e s u l t s  w e r e  c a l c u l a t e d  
b y  ( 4 ,  1 5 ) .  
RESULTS AND DISCUSSION 
Selected Models 
V a r i a b l e s  s e l e c t e d  b y  t h e  s t e p w i s e  r e g r e s s i o n  
p r o c e d u r e  f o r  p r e d i c t i n g  s o n ' s  P D  1 s t  a n d  P D  
a l l  f o r  y i e l d  o f  m i l k  a n d  f a t  a n d  p e r c e n t  f a t  a r e  
i n  T a b l e s  1 t h r o u g h  6 .  F o r  y i e l d  o f  m i l k  a n d  f a t  
a t  e a c h  r e p e a t a b i l i t y ,  t h e  c h o s e n  m o d e l  i n c l u d e d  
t h e  s i r e ' s  a n d  M G S ' s  P D  a n d  d a m ' s  C I ,  b a s e d  o n  
f i r s t  t w o  o r  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  F o r  f a t  
y i e l d ,  M G S ' s  M C D  w a s  a l s o  i m p o r t a n t .  M o d e l s  
t o  p r e d i c t  f a t  p e r c e n t  i n c l u d e d  s i r e ' s  P D  o r  
M C D  a n d  d a m ' s  C I  b a s e d  o n  f i r s t  t w o  o r  f i r s t  
t h r e e  a v a i l a b l e  r e c o r d s .  I n f o r m a t i o n  f r o m  t h e  
P G D ,  P G S ,  M G D  w a s  o f  l i t t l e  h e l p  i n  p r e d i c t i n g  
s o n s '  P D .  
M e a n s  a n d  s t a n d a r d  d e v i a t i o n s ,  c o r r e l a t i o n s  
b e t w e e n  t h e  d e p e n d e n t  a n d  i n d e p e n d e n t  
v a r i a b l e s ,  a n d  r e g r e s s i o n  c o e f f i c i e n t s  a n d  
t h e i r  s t a n d a r d  e r r o r s  f o r  t h e  m o d e l s  s e l e c t e d  
( e x p a n d e d  d a t a  s e t ) ,  a r e  i n  T a b l e s  1 t o  6 .  T h e  
m e a n  P D  o f  s o n s  w a s  t h e  l o w e s t ,  a n d  m e a n  P D  
f o r  s i r e  w a s  t h e  h i g h e s t ,  s u g g e s t i n g  g r e a t e s t  
p e d i g r e e  s e l e c t i o n  e m p h a s i s  o n  s i r e s  o f  s o n s .  
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T A B L E  4 .  P r e d i c t i o n  o f  s o n ' s  a l l  l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  ( P D )  f o r  f a t  f r o m  m o s t  i m p o r t a n t  r e l a t i v e s '  
i n f o r m a t i o n .  
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 4 1 2 3 4 5 
( r )  a 
1 )  S o n  P D  a l l  1 . 0 0  . 4 4  . 2 4  . 1 8  1 . 0 0  . 4 6  . 2 1  . 1 8  . 1 1  
2 )  S i r e  P D  a l l  1 . 0 0  . 1 2  . 0 4  1 . 0 0  . 1 1  . 0 1  . 0 8  
3) M G S  b P D  a l l  1 . 0 0  . 3 8  1 . 0 0  . 3 8  . 8 2  
4 )  D 1 2  C I  c ( m i n .  
4 0 %  R )  1 . 0 0  
D 1 2 3  C I  d ( m i n .  
7 0 %  R )  1 . 0 0  . 4 1  
5 )  M G S  M C D  e ( r a i n .  
7 0 %  R o n l y )  1 . 0 0  
M e a n  f 2 . 6 9  8 . 4 5  5 . 6 5  6 . 7 5  2 . 6 1  7 . 4 3  5 . 1 9  8 . 2 1  6 . 2 7  
S t a n d a r d  
d e v i a t i o n  f 8 . 2 3  9 . 9 6  8 . 5 4  5 . 6 4  8 . 5 5  9 . 5 9  9 . 0 4  6 . 2 2  1 0 . 8 9  
P a r t i a l  
r e g r e s s i o n  . 3 4 6  . 1 4 0  . 1 5 9  . 4 3 1  . 2 9 5  . 2 4 7  - . 1 7 2  
S t a n d a r d  e r r o r  
o f  p a r t i a l  
r e g r e s s i o n  . 0 1 2  . 0 1 6  . 0 2 4  . 0 2 1  . 0 4 3  . 0 3 5  . 0 3 2  
I n t e r c e p t  f - 2 . 1 0  - 3 . 0 9  
R 2 . 2 4  . 2 3  
N 3 4 0 2  1 9 3 6  
a C o r r e l a t i o n s  > . 0 6 ,  s i g n i f i c a n t  a t  P < . 0 5 ,  c o r r e l a t i o n s  ~ . 0 8 ,  s i g n i f i c a n t  a t  P < . O 1 .  
b M G S ,  m a t e r n a l  g r a n d s i r e .  
CD12 C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t w o  a v a i l a b l e  r e c o r d s .  
d D 1 2 3  C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
e M G S  M C D ,  m a t e r n a l  g r a n d s i r e ' s  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n .  
f K i l o g r a m s .  
S t a n d a r d  d e v i a t i o n s  f o r  s o n ' s  P D  w e r e  s l i g h t l y  
l e s s  t h a n  s i r e ' s  P D  b u t  g e n e r a l l y  s l i g h t l y  m o r e  
t h a n  M G S ' s  P D .  D a m ' s  C I  s t a n d a r d  d e v i a t i o n  
w a s  s m a l l e s t .  A v e r a g e  R f o r  m i n i m u m  4 0 %  R 
a n d  m i n i m u m  7 0 %  R w a s  7 0  a n d  8 4 % ,  r e s p e c -  
t i v e l y .  
C o r r e l a t i o n s  o f  s o n ' s  P D  w i t h  s i r e ' s  P D  a n d  
M G S ' s  P D  r a n g e d  f r o m  . 4 0  t o  . 5 1  a n d  . 2 2  t o  
. 3 0 ;  a t  7 0 %  R ,  t h e y  w e r e  n e a r l y  t h e  s a m e  a s  
t h o s e  a t  4 0 %  R .  T h i s  r e s u l t  s u g g e s t s  t h a t  t h e  
p a r t - w h o l e  r e l a t i o n s h i p  f r o m  p e d i g r e e  i n f o r m a -  
t i o n  i n  t h e  c a l c u l a t i o n  o f  s o n ' s  P D  i s  n o t  
i m p o r t a n t ,  s i n c e  i t  w o u l d  b e  e x p e c t e d  t o  
c o n t r i b u t e  m o r e  h e a v i l y  f o r  b u l l s  a t  m i n i m u m  
4 0 %  R .  C o r r e l a t i o n s  b e t w e e n  s o n ' s  P D  1 s t  a n d  
i n f o r m a t i o n  o f  a l l  r e l a t i v e s  w e r e  l o w e r  t h a n  
s o n ' s  P D  a l l  a n d  a l l  r e l a t i v e s '  i n f o r m a t i o n ,  
s u g g e s t i n g  t h a t  f i r s t  r e c o r d s  m a y  b e  i n f l u e n c e d  
b y  g e n e s  d i f f e r e n t  f r o m  l a t e r  l a c t a t i o n s .  E v e r e t t  
( 4 )  a s s u m e d  a n  R o f  . 6 5  f o r  t h e  s o n  a n d  . 9 8  f o r  
s i r e ,  a n d  M G S  a n d  e x p e c t e d  c o r r e l a t i o n s  
b e t w e e n  s o n ' s  P D  a n d  t h e  s i r e ' s  a n d  M G S ' s  P D  
a n d  d a m ' s  C I  w e r e  . 4 2 , .  2 1 ,  a n d .  5 0 ,  r e s p e c t i v e l y .  
C o r r e l a t i o n s  o f  s i r e ' s  P D  w i t h  M G S ' s  P D  a n d  
d a m ' s  C I  w e r e  p r e d i c t e d  t o  b e  0 ,  a n d  t h e  
c o r r e l a t i o n  b e t w e e n  d a m ' s  C I  a n d  M G S ' s  P D  
w a s  p r e d i c t e d  t o  b e  . 5 8  ( 4 ) .  T h o u g h  a v e r a g e  R 
f o r  s i r e  a n d  M G S  w e r e  s m a l l e r  i n  t h i s  s t u d y ,  
o b s e r v e d  c o r r e l a t i o n s  b e t w e e n  s o n ' s  P D  a n d  
s i r e ' s  P D  w e r e  h i g h e r  f o r  m i l k  a n d  n e a r l y  t h e  
s a m e  f o r  f a t  a n d  f a t  p e r c e n t .  C o r r e l a t i o n s  
b e t w e e n  d a m ' s  C I  a n d  s o n ' s  P D  w e r e  l o w e r  
t h a n  e x p e c t a t i o n  f o r  a l l  t h r e e  t r a i t s  t h o u g h  
h i g h e s t  f o r  f a t  p e r c e n t .  F o r  m i l k  a n d  f a t ,  t h e  
c o r r e l a t i o n  b e t w e e n  s o n  a n d  M G S  w a s  h i g h e r  
t h a n  e x p e c t e d .  C o r r e l a t i o n s  b e t w e e n  s o n  a n d  
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T A B L E  5. P r e d i c t i o n  o f  s o n ' s  f i r s t  l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  ( P D )  f o r  f a t  p e r c e n t  f r o m  m o s t  i m p o r t a n t  
r e l a t i v e s '  i n f o r m a t i o n .  
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 1 2 3 
( r )  a 
1 )  S o n  P D  1 s t  1 . 0 0  . 4 0  . 3 2  1 . 0 0  . 4 4  . 3 5  
2 )  S i r e  M C D  a l l  b 
( m i n .  4 0 %  R o n l y )  1 . 0 0  - - . 0 1  
S i r e  P D  a l l  ( m i n .  
7 0 %  R o n l y )  1 . 0 0  . 0 2  
3 )  D 1 2 3  C I  c ( r a i n .  
4 0 %  R o n l y )  1 . 0 0  
D 1 2  C I  d ( r a i n .  
7 0 %  R o n l y )  1 . 0 0  
M e a n  - . 0 1 7  - - . 0 1 7  . 0 0 6  - . 0 0 7  - - , 0 0 5  . 0 1 6  
S t a n d a r d  
d e v i a t i o n  . 0 9 0  . 1 0 3  . 0 6 1  . 1 0 9  , 1 0 4  . 0 5 8  
P a r t i a l  
r e g r e s s i o n  . 3 5 6  . 4 8 1  . 4 5 4  . 6 3 1  
S t a n d a r d  e r r o r  o f  
p a r t i a l  r e g r e s s i o n  . 0 1 3  . 0 2 2  . 0 2 4  . 0 4 2  
I n t e r c e p t  - . 0 1 4  . 0 1 5  
R 2 . 3 0  . 3 1  
N 3 1 0 0  1 3 5 6  
a 
C o r r e l a t i o n s  > . 0 6  s i g n i f i c a n t  a t  •)<.05, c o r r e l a t i o n s  > . 0 8  s i g n i f i c a n t  a t  P < . 0 1 .  
b s i r e  M C D  a l l ,  s i r e  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n .  
C D 1 2 3  C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
d D 1 2  C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t w o  a v a i l a b l e  r e c o r d s .  
T A B L F .  6 .  P r e d i c t i o n  o f  s o n ' s  a l l  l a c t a t i o n  P r e d i c t e d  D i f f e r e n c e  ( P D )  f o r  f a t  p e r c e n t  f r o m  m o s t  i m p o r t a n t  
r e l a t i v e s '  i n f o r m a t i o n .  
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
V a r i a b l e s  1 2 3 1 2 3 
1 )  S o n  P D  a l l  1 . 0 0  . 4 2  . 3 4  
2 )  S i r e  M C D  b 1 . 0 0  - - . 0 1  
3 )  D 1 2 3  C I  c 1 . 0 0  
M e a n  d . 0 3 0  . 0 1 7  . 0 0 6  
S t a n d a r d  d e v i a t i o n  d .096 . 1 0 3  . 0 6 1  
P a r t i a l  r e g r e s s i o n  . 3 9 3  . 5 3 2  
S t a n d a r d  e r r o r  o f  
p a r t i a l  r e g r e s s i o n  . 0 1 4  . 0 2 2  
I n t e r c e p t  - . 0 2 7  
R 2 . 3 0  
N 3 2 2 4  
( r )  a 
1 . 0 0  , 4 5  . 3 4  
1 . 0 0  - . 0 2  
1 . 0 0  
- . 0 2 4  - . 0 1 1  . 0 1 2  
, 1 2 0  . 1 0 4  . 0 6 1  
. 4 5 7  . 6 o o  
- . 0 2 6  
. 3 2  
1957 
. 0 1 9  . 0 3 2  
a . • . 
C o r r e l a n o n s  > . 0 8  s i g m f i c a n t  a t  P < . O 1 .  
b s i r e ' s  M C D ,  s i r e ' s  m o d i f i e d  c o n t e m p o r a r y  d e v i a t i o n .  
C D 1 2 3  C I ,  c o w  i n d e x  b a s e d  o n  d a m ' s  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
d K i l o g r a m s .  
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d a m  a n d  s o n  a n d  M G S  f o r  m i l k  a n d  f a t  s u g g e s t  
a s s o r t a t i v e  m a t i n g .  I t  a p p e a r s ,  h o w e v e r ,  n o  s u c h  
m a t i n g  t a k e s  p l a c e  f o r  f a t  p e r c e n t .  F o r  f a t  
p e r c e n t  M G S  d i d  n o t  p l a y  a r o l e  d i r e c t l y  i n  t h e  
p r e d i c t i o n  e q u a t i o n s ;  h o w e v e r ,  M G S  i s  u s e d  t o  
c a l c u l a t e  d a m ' s  C I .  T h e  p a r t i a l  r e g r e s s i o n s  o f  
s o n ' s  P D  o n  r e l a t i v e s '  i n f o r m a t i o n  a r e  a l s o  i n  
T a b l e s  1 t o  6 .  T h e  R 2 r a n g e d  f r o m  . 2 6  t o  . 3 1  
f o r  m i l k ,  . 2 0  t o  . 2 4  f o r  f a t ,  a n d  . 3 0  t o  . 3 2  f o r  
f a t  p e r c e n t .  I f  t h e  b r e e d i n g  v a l u e  o f  t h e  s o n  a n d  
h i s  s i r e  a n d  d a m  w e r e  k n o w n  a n d  w i t h  n o  
s e l e c t i o n ,  R 2 w o u l d  b e  e x p e c t e d  t o  b e  . 5 0 ,  a n d  
t h e  c o r r e l a t i o n  b e t w e e n  a s o n ' s  a n d  h i s  p a r -  
e n t s '  b r e e d i n g  v a l u e s  w o u l d  b e  . 5 .  E v e r e t t  ( 4 )  
f o u n d  R 2 o f  . 3 0  t o  . 3 2  f o r  m i l k  f o r  m o d e l s  
w i t h  s i r e ' s  M C C  P D  a n d  e s t i m a t e d  t r a n s m i t t i n g  
a b i l i t y  ( E T A )  f o r  t h e  d a m  a d j u s t e d  f o r  d a y s  
o p e n .  R e g r e s s i o n  c o e f f i c i e n t s  w e r e  a l s o  s i m i l a r  
t o  t h o s e  o f  ( 4 )  w i t h  t h e  e x c e p t i o n  o f  t h e  d a m ' s  
d a y s  o p e n ,  a d j u s t e d  E T A ,  h a v i n g  a s m a l l e r  
r e g r e s s i o n  c o e f f i c i e n t  ( 4 )  t h a n  t h e  c o e f f i c i e n t  
f o r  d a m ' s  C I  i n  t h i s  s t u d y .  E v e r e t t  a l s o  u s e d  
N E A I S C  P D  i n  p r e d i c t i o n  e q u a t i o n s ,  a n d  
p r o d u c e d  s l i g h t l y  h i g h e r  R 2 i n  p r e d i c t i n g  s o n ' s  
N E A 1 S C  P D .  
Two-Variable Models 
R e g r e s s i o n  c o e f f i c i e n t s  o f  t w o - v a r i a b l e  m o d -  
e l s  f o r  s i r e ' s  P D  a n d  d a m ' s  C I  a r e  i n  T a b l e s  7 ,  8 ,  
a n d  9 .  T h o u g h  d a t a  s e t s  s l i g h t l y  d i f f e r e n t  f r o m  
t h o s e  i n  t h e  p r e v i o u s  t a b l e s  w e r e  u s e d ,  R 2 w e r e  
g e n e r a l l y  1 o r  2 %  l o w e r  t h a n  f o r  3 o r  4 v a r i a b l e  
m o d e l s .  W i t h  t h e  e x c e p t i o n  o f  f a t  p e r c e n t ,  D 1  
C I  w a s  m a r g i n a l l y  m o r e  i m p o r t a n t  t h a n  D 1 2  o r  
D 1 2 3  f o r  p r e d i c t i n g  s o n ' s  P D  1 s t .  C o r r e l a t i o n s  
b e t w e e n  D 1 ,  D 1 2 ,  D 1 2 3  w e r e  a l l  g r e a t e r  t h a n  
. 7 0 ,  w i t h  m o s t  n e a r  . 8 5 .  F o r  f a t  p e r c e n t  w h e n  
D 1 2 3  C I  w a s  i n c l u d e d ,  t h e  R 2 w a s  a l w a y s  t h e  
h i g h e s t  r e l a t i v e  t o  m o d e l s  w i t h  D 1  C I  o r  D 1 2  
"FABLE 7. R e g r e s s i o n  c o e f f i c i e n t s  a n d  s t a n d a r d  e r r o r s  f o r  e s t i m a t i n g  s o n ' s  f i r s t  a n d  all l a c t a t i o n  P r e d i c t e d  
D i f f e r e n c e  (PD) f o r  m i l k  f r o m  s i r e  a n d  d a m  i n f o r m a t i o n  o n l y .  
PD 1st PD all 
V a r i a b l e s  b S E  R 2 a N b SE 1( 2 N 
M i n i m u m  40% s o n  r e p e a t a b i l i t y  
Sire b .401 .013 .251 3 4 4 0  .448 .013 . 3 0 0  3 5 8 7  
D1 c .311 . 0 2 8  . 3 3 0  . 0 2 7  
I n t e r c e p t  d - 5 6 . 0 2  - - 2 5 . 5 3  
Sire .389 . 0 1 4  .243 3269 .435 . 0 1 3  . 2 9 0  3402 
D12 e . 2 7 8  . 0 2 4  .313 . 0 2 4  
I n t e r c e p t  - 6 3 . 5 5  - 3 8 . 0 1  
Sire . 3 9 0  . 0 1 4  . 2 3 7  3 1 0 0  . 4 3 6  . 0 1 4  . 2 9 0  3 2 2 4  
D123 f . 2 6 4  . 0 2 4  . 3 0 2  .023 
I n t e r c e p t  - - 6 8 . 7 9  - - 4 4 . 8 6  
M i n i m u m  70% s o n  r e p e a t a b i l i t y  
Sire .441 .021 . 2 4 4  1462 . 4 7 0  . 0 1 7  .303 2 2 2 3  
D1 .331 . 0 4 6  .333 . 0 3 6  
I n t e r c e p t  - - 5 4 . 0 7  - - 3 1 . 7 1  
Sire . 3 9 2  . 0 2 2  . 2 4 0  1 3 5 6  . 4 5 4  . 0 1 7  . 3 0 2  2 0 8 8  
D12 . 3 1 2  . 0 4 0  . 3 2 4  .031 
I n t e r c e p t  - - 6 2 . 8 6  - - 4 1 . 5 5  
Sire .392 .023 . 2 3 6  1261 .457 . 0 1 8  . 3 0 4  1 9 5 7  
D123 .302 . 0 3 8  .325 . 0 3 0  
I n t e r c e p t  - - 6 8 . 9 5  - -  5 1 . 3 0  
a R 2 ,  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  s q u a r e d .  
b s i r e ,  P D  all. 
CD1, d a m ' s  c o w  i n d e x  o n  f i r s t  available r e c o r d s .  
d K i l o g r a m s .  
e D 1 2 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  a n d  s e c o n d  available r e c o r d s .  
f D 1 2 3 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  t h r e e  available r e c o r d s .  
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T A B L E  8 .  R e g r e s s i o n  c o e f f i c i e n t s  a n d  s t a n d a r d  e r r o r s  f o r  e s t i m a t i n g  s o n ' s  f i r s t  a n d  a l l  l a c t a t i o n  P r e d i c t e d  
D i f f e r e n c e  ( P D )  f o r  f a t  f r o m  s i r e  a n d  d a m  i n f o r m a t i o n  o n l y .  
P D  1 s t  P D  a l l  
V a r i a b l e s  b S E  R 2 a N b S E  R 2 N 
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  
S i r e  b . 3 2 5  . 0 1 2  . 1 8 8  3 4 4 0  . 3 6 3  . 0 1 2  . 2 2 2  3 5 8 7  
D1 c . 2 4 6  . 0 2 4  . 2 5 7  . 0 2 6  
I n t e r c e p t  d - - 1 . 9 6  - - 1 . 6 0  
Sire . 3 2 0  . 0 1 3  . 1 8 2  3 2 6 9  . 3 5 8  . 0 1 3  . 2 2 0  3 4 0 2  
D 1 2  e . 2 1 0  . 0 2 2  . 2 3 9  . 0 2 2  
I n t e r c e p t  - - 1 . 8 0  - - 1 . 9 5  
S i r e  . 3 1 6  . 0 1 3  . 1 7 9  3 1 0 0  . 3 5 6  . 0 1 3  . 2 1 8  3 2 2 4  
D 1 2 3  f . 2 1 3  . 0 2 1  2 4 2  . 0 2 1  
I n t e r c e p t  - - 2 . 3 9  - - 2 . 2 1  
M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
S i r e  . 3 6 1  . 2 1  . 1 8 9  1 4 6 2  . 4 1 5  . 0 1 6  . 2 3 8  2 2 2 3  
D1 . 2 1 1  . 0 4 1  . 2 3 8  . 0 3 4  
I n t e r c e p t  - 1 . 8 0  - -  1 . 7 3  
S i r e  . 3 5 5  . 0 2 2  . 1 8 6  1 3 5 6  . 4 0 8  . 0 1 7  . 2 3 8  2 0 8 8  
D 1 2  . 1 9 1  . 0 3 6  . 2 1 8  . 0 2 9  
I n t e r c e p t  - - 2 . 0 1  - - 2 . 0 1  
S i r e  . 3 4 9  . 0 2 2  . 1 8 5  1 2 6 1  . 4 1 0  . 0 1 8  . 2 4 1  1 9 5 7  
D 1 2 3  . 2 2 1  . 0 3 4  . 2 4 0  . 0 2 7  
I n t e r c e p t  - - 2 . 3 5  - - 2 . 4 2  
a R 2 ,  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  s q u a r e d .  
b s i r e ,  P D  all. 
CD1, d a m ' s  c o w  i n d e x  o n  f i r s t  a v a i l a b l e  r e c o r d s .  
d K i l o g r a m s .  
e D 1 2 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  a n d  s e c o n d  a v a i l a b l e  r e c o r d s .  
f D 1 2 3 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
C I .  T h e  r a t i o  o f  r e g r e s s i o n  c o e f f i c i e n t s  f o r  s i r e  
t o  d a m  w e r e  a p p r o x i m a t e l y  4 : 3  f o r  m i l k ,  3 : 2  
f o r  f a t ,  a n d  4 : 6  t o  5 : 7  f o r  f a t  p e r c e n t .  M o r e  
s e l e c t i o n  e m p h a s i s  o n  t h e  d a m  w o u l d  b e  u s e f u l  
f o r  f a t  p e r c e n t  s i n c e  M G S  i n f o r m a t i o n  i s  l e s s  
i m p o r t a n t  a n d  d a m ' s  r e l a t i o n s h i p  w i t h  h e r  s o n  
i s  h i g h .  R e s u l t s  w e r e  s i m i l a r  ( 1 )  w i t h  r e f e r e n c e  
t o  D 1 2 3  C I  a n d  M G S  P D  w i t h  s o n ' s  P D  f o r  f a t  
p e r c e n t .  
R e g r e s s i o n  c o e f f i c i e n t s  f o r  s i r e s  a n d  M G S  
m o d e l s  a r e  i n  T a b l e  1 0 .  T h e  R 2 w e r e  h i g h e r  f o r  
s i r e  a n d  M G S  m o d e l s  f o r  m i l k  a n d  f a t  t h a n  f o r  
s i r e  a n d  d a m  m o d e l s  b u t  l o w e r  f o r  f a t  p e r c e n t .  
T h e  a d d i t i o n a l  i n f o r m a t i o n  f r o m  t h e  d a m  i s  
u s e f u l  b u t  l i m i t e d  f o r  m i l k  a n d  f a t .  T h i s  i s  
b e c a u s e  t h e  d a m ' s  C I  i n c l u d e s  t h e  M G S  P D .  
R a t i o s  o f  s i r e  t o  M G S  w e r e  g e n e r a l l y  s l i g h t l y  
l e s s  t h a n  t h e  2 : 1  f o r  m i l k  a n d  f a t ,  a n d  m o r e  
t h a n  t h e  2 : 1  r a t i o  f o r  f a t  p e r c e n t ,  s u g g e s t i n g  
t h e  g r e a t e r  u s e f u l n e s s  o f  M G S  f o r  m i l k  a n d  f a t .  
T h e  l a r g e s t  R 2 w e r e  f o r  f a t  p e r c e n t ,  w h i l e  
t h e  s m a l l e s t  w e r e  f o r  f a t  y i e l d .  T h e s e  r e s u l t s  a r e  
c o n s i s t e n t  w i t h  h e r i t a b i l i t i e s  f o r  y i e l d  o f  f a t  a n d  
m i l k  a n d  f a t  p e r c e n t .  S i n c e  f a t  p e r c e n t  h a s  t h e  
h i g h e s t  h e r i t a b i l i t y  ( a p p r o x i m a t e l y  . 4 5 ) ,  i n -  
d i v i d u a l  s e l e c t i o n  i s  m o r e  u s e f u l  a n d  t h e  i n f l u -  
e n c e  o f  t h e  d a m  i s  m o r e  i m p o r t a n t  d e s p i t e  h e r  
f e w  r e c o r d s .  
Prediction of Son's MCD 
S i m i l a r  w o r k  w a s  c o m p l e t e d  w i t h  p r e d i c t i n g  
s o n ' s  M C D .  R e s u l t s  w e r e  t h e  s a m e  f o r  r e l a t i v e s  
c h o s e n  b y  t h e  s t e p w i s e  p r o c e d u r e .  T h i s  w a s  n o t  
s u r p r i s i n g ,  s i n c e  a v e r a g e  R f o r  m i n i m u m  4 0 %  
a n d  7 0 %  R w e r e  .70 a n d  . 8 4 .  H o w e v e r ,  R 2 w e r e  
s l i g h t l y  l o w e r .  T h i s  m a y  b e  i n  p a r t  f r o m  t h e  
s m a l l  p a r t - w h o l e  r e l a t i o n s h i p  b e t w e e n  s o n ' s  P D  
a n d  s i r e  a n d  M G S  P D  w h e n  R i s  l e s s  t h a n  u n i t y .  
P r e d i c t i o n  e q u a t i o n s  f o r  s o n ' s  M C D  a r e  n o t  
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T A B L E  9 .  R e g r e s s i o n  c o e f f i c i e n t s  a n d  s t a n d a r d  e r r o r s  f o r  e s t i m a t i n g  s o n ' s  f i r s t  a n d  a l l  l a c t a t i o n  P r e d i c t e d  
D i f f e r e n c e  ( P D )  f o r  f a t  p e r c e n t  f r o m  s i r e  a n d  d a m  i n f o r m a t i o n  o n l y .  
P D  1 s t  P D  a l l  
V a r i a b l e s  b S E  R 2 a N b S E  R ~ N 
M i n i m u m  4 0 %  s o n  r e p e a t a b i l i t y  
S i r e  b . 3 5 9  . 0 1 3  . 2 4 4  3 4 4 0  . 3 9 9  . 0 1 4  . 2 7 0  3 5 8 7  
D I  c . 5 8 6  . 0 3 0  . 6 5 1  . 0 3 0  
I n t e r c e p t  - - . 0 1 1  - - . 0 2 5  
S i r e  . 3 5 4  . 0 1 4  . 2 5 3  3 2 6 9  . 3 9 3  . 0 1 4  . 2 8 1  3 4 0 2  
D 1 2  d . 5 0 6  . 0 2 4  . 5 6 6  . 0 2 5  
I n t e r c e p t  - - . 0 1 4  - - . 0 2 7  
S i r e  . 3 6 4  . 0 1 4  . 2 6 7  3 1 0 0  . 4 0 1  . 0 1 4  . 2 9 3  3 2 2 4  
D 1 2 3  e . 4 8 4  . 0 2 3  . 5 3 5  . 0 2 3  
I n t e r c e p t  - . 0 1 4  - . 0 2 7  
M i n i m u m  7 0 %  s o n  r e p e a t a b i l i t y  
S i r e  . 4 6 2  . 0 2 3  . 2 8 8  1 4 6 2  . 4 6 2  . 0 1 9  . 2 3 0  2 2 2 3  
D1 . 6 9 4  . 0 5 0  .696 . 0 4 0  
I n t e r c e p t  - - . 0 1 3  - - . 0 2 3  
S i r e  . 4 5 4  . 0 2 4  . 3 1 0  1 3 5 6  . 4 5 7  . 0 1 9  . 3 0 7  2 0 8 8  
D 1 2  . 6 3 1  . 0 4 2  . 6 2 7  . 0 3 4  
I n t e r c e p t  - - . 0 1 5  - - . 0 2 5  
S i r e  . 4 7 3  .025 . 3 2 7  1 2 6 1  . 4 7 0  . 0 1 9  . 3 2 4  1 9 5 7  
D 1 2 3  . 6 1 0  . 0 4 0  . 6 0 3  . 0 3 2  
I n t e r c e p t  - - . 0 1 5  - - . 0 2 6  
a R 2 ,  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  s q u a r e d .  
b s i r e ,  P D  all. 
CD1, d a m ' s  c o w  i n d e x  o n  f i r s t  a v a i l a b l e  r e c o r d s .  
d D 1 2 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  a n d  s e c o n d  a v a i l a b l e  r e c o r d s .  
e D 1 2 3 ,  d a m ' s  c o w  i n d e x  o n  f i r s t  t h r e e  a v a i l a b l e  r e c o r d s .  
p r e s e n t e d  s i n c e  b u l l  s t u d s  a n d  d a i r y m e n  r o u t i n e -  
l y  u s e  P D ,  a n d  e a r l y  p r e d i c t i o n  o f  a b u l l ' s  P D  
w o u l d  b e  m o r e  u s e f u l  t h a n  p r e d i c t i o n  o f  h i s  
M C D .  
CONCLUSIONS 
S o n ' s  P D  1 s t  a n d  P D  a l l  f o r  y i e l d  o f  m i l k  a n d  
f a t  a n d  f a t  p e r c e n t  w e r e  e s t i m a t e d  f r o m  p e d i g r e e  
i n f o r m a t i o n ,  w h i c h  i n c l u d e d  P D  a n d  M C D  f o r  
s i r e ,  M G S ,  P G S  a n d  C I  f o r  D 1 ,  D 1 2 ,  D 1 2 3  a n d  
M G D  a n d  P G D .  F o r  m i l k  a n d  f a t ,  s i r e ' s  a n d  
M G S ' s  P D  a n d  d a m ' s  C I  w e r e  m o s t  i m p o r t a n t  
w h e r e a s  f o r  f a t  p e r c e n t  s i r e ' s  M C D  o r  P D  a n d  
d a m ' s  C I  w e r e  m o s t  i m p o r t a n t .  T h e  a d d i t i o n  o f  
d a m ' s  C I  a f t e r  M G S ' s  P D  f o r  m i l k  a n d  f a t ,  w h i l e  
s i g n i f i c a n t ,  w a s  n o t  l a r g e ,  s i n c e  M G S ' s  P D  i s  
u s e d  t o  e s t i m a t e  d a m ' s  C I .  C o r r e l a t i o n s  b e t w e e n  
s o n  a n d  s i r e  w e r e  f r o m  . 4 0  t o  . 5 1  a n d  w e r e  
c l o s e  t o  e x p e c t a t i o n .  C o r r e l a t i o n  b e t w e e n  s o n ' s  
P D  a n d  d a m ' s  C I  w a s  l e s s  t h a n  e x p e c t a t i o n ,  b u t  
l a r g e s t  f o r  f a t  p e r c e n t .  
P r e d i c t i o n  e q u a t i o n s  w e r e  d e v e l o p e d  a n d  R 2 
w e r e  . 2 4  t o  . 3 4 ,  a n d  w e r e  c o n s i s t e n t  w i t h  ( 1 ,  4 ,  
1 4 ,  1 5 ) .  T h e s e  e q u a t i o n s  c o u l d  b e  u s e f u l  i n  
p r e d i c t i n g  s o n ' s  m e r i t  p r i o r  t o  u s e  i n  A I  f r o m  
p e d i g r e e  i n f o r m a t i o n .  A d d e d  e m p h a s i s  o n  M G S  
f o r  m i l k  a n d  f a t  a n d  D 1 2 3  C I  f o r  f a t  p e r c e n t  
w o u l d  a i d  i n  s e l e c t i o n  o f  b e t t e r  f u t u r e  s o n s  f o r  
A I .  
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